This case study involves the biochemical analysis of the components of commonly available energy drinks, which many students purchase at fairly high prices. Students research the ingredients in each product and their physiological role in the human body , and then attempt to match what they learn with the product manufacturers ' marketing claims . The case can be used as a review of basic biochemistry and nutrition for upper level students in physiology, biochemistry, or nutrition courses -or to introduce this information in basic courses in these disciplines.
The case
After spending several years working the sports' desk of the Lansing State Journal, Rhonda had landed the job of her dreams as a writer for Runners' World magazine. The job was fantastic! Since high school,
where she had excelled in cross country, Rhonda had been a consistent runner, participating in local races and now those assigned to her for work. For her last Runner s World assignment, she had run and reported on a Leadwood, South Dakota, marathon -it was a blast! As if reading her mind, her boss Charley walked in just then with a can of XS Citrus Blast in one hand and a list of several other energy drinks in the other. " We've been getting a lot of inquiries about the different energy drinks on the market, including XS Citrus Blast. Do you know anything about them?" Charley asked.
"I know that people use them for various reasons," replied Rhonda. "It seems they're primarily used by athletes to provide some 'fuel' as they practice and compete. Other people use them more casually as a Merle Heidemann (heidema2@msu.edu) is an academic specialist in the Division of Science facts match up to them. Many of our readers are using these drinks with some general notion that they're helpful, but they're basing their use of them on no scientific information. I've got the marketing claims ( Figure 1 ♦ Impulse gets its energy from a simple source: nutrients, minerals, and vitamins that occur naturally in the body and foods we eat. Enjoy the wake-up power of caffeine, the alertness-inducing properties of taurine, the lift you get from vitamins B6 and B12. Combined with Impulse's other ingredients, these are known to increase mental focus and physical well being, enhance performance, and accelerate metabolism.
would be improved by drinking this stuff."
Rhonda recalled that a food's calorie content was the simplest reflection of its energy content. Looking at Charley's list she saw that the different energy drinks contained varying numbers of calories ( Figure  4 , page 43).
Your task
Your task is to research each ingredient found in these energy drinks.
This information can be found in biochemistry and nutrition textbooks. In addition, web sources may provide valuable information, but be critical in their use because many will make unsubstantiated claims. One website that can get you started for basic information is www. 
Teaching notes
This multipart case study was designed for students at various levels to learn about or review aspects of large biomolecules, nutrition, and product analysis. The case focuses on a number of energy drinks that are popular with high school and college students. The case examines the question, Do these drinks nutritionally match their marketing claims?
The case consists of the following parts:
Charley's list of questions.
Rhonda realized that before she could start analyzing the energy drinks, she needed to know the answer to the following question:
When we say that something gives us ♦ Student task, including a post-research analysis, consisting of a table students complete along with a series of questions; students also compose a concise magazine article reviewing the information they have gathered ( Figure 5 ).
The case can be used as a review of basic biochemistry and nutrition for upper-level students in physiology, biochemistry, or nutrition courses or to introduce this information in introductory courses in these disciplines. We have also used the case successfully in a capstone course for senior biology majors wishing to become secondary teachers. In this setting, the case was used to provide a review of basic biochemistry and nutrition as well as to introduce these students to product analysis. The capstone course involves students in the study of all science disciplines. Students in the course have previously studied biochemistry and human physiology, and have background knowledge in basic metabolism. ♦ Write an analysis of energy drinks for a popular magazine.
Ingredients and nutrition facts.
Rhonda was determined to wade through the confusing labeling of the drinks. For example, XS Citrus Blast® boasted that it had no calories but still provided "energy/That made absolutely no sense based on what Rhonda knew about biological energy! The first thing she needed to do was sort out the various ingredients on the labels -a task that consumers rarely undertake.
As in most labels, listed in order of drink mass (highest to lowest):
XS Citrus Blast
Ingredients* carbonated water, l-taurine, l-glutamine, citric acid, adaptogen blend (eleu- Which ingredients contribute to body repair, i.e., which help build or rebuild muscle tissue?
In what ways might the one(s) that does (do) not have a metabolic energy source (caffeine) provide the perception of increased energy after consumption?
How are the ingredients in these drinks helpful to someone expending a lot of energy, Students then work in their groups to sort the biochemical information and complete the postresearch analysis (15-20 minutes), which can be completed on the board, if the instructor wishes. The instructor may choose to recap this analysis before assigning the writing task. The writing assignment can be given to students to complete as homework or it can be completed in class as a group project (approximately 30 minutes).
The case can be completed as either a self-contained, one-day exercise or as an extended, multiday exercise. For a one-day case format (for use with both introductory and advanced students), students are given information for discussion and evaluation in stages: the case and For the multiday case format (for students with a biology background), students are provided with the case and the marketing claims, For important dates, deadlines and details for online abstrac attendance sites, visit the official website: http://www.vcu.e
